


t # R H ^mMA^ 

INTELLECTUAL PROPERTY OFFICE 
MINISTRY OF ECONOMIC AFFAIRS 
REPUBLIC OF CHINA 

This is to certify that annexed is a true copy from the records of this 
off ice of the application as originally filed which is identified hereunder 



a 



Application Date 



g&Tt 2003 04 ^ 18 a 



Application No. 
Applicant(s). 



092109152 



^ -ft: 

Director General 



Issue Date 



09220785630 

Serial No. 




mmmmm 




(^^) Electromigration effect-insignificant alloys and the alloys' designing 



method 




C ) SINN-WEN CHEN 



(^^) R.O.C 




( ) National Tsing Hua University 



(:^^) R.O.C. 



C ) Frank Hsia-San SHU 



1 




This invention takes advantage of the characteristics that the effective charge 
numbers of different metals have different values and even with diflferent signs, and 
alloys are prepared with the metals of different, signs of effective charge numbers. 
The effective charge nimibers of the alloys are the summation of the mole fraction of 
each constituent metal times its respective effective charge number. Based on the 
knowledge of the calculated effective charge number, alloys are prepared with proper 
selection of constituent metals and proper ratios. When the alloy is mder the 
influence of an electric field, the atoms, with the tendency to move in the same 
direction of the electron flow, interact with the atoms, with the tendency to move in the 
opposite. The alloys are thus electromigration effect-free or electromigration 
effect-insignificant. 
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m ' m m iix MPi 4^ £i 7t ± ^ ino mx • us4680854 > 
1987) > m-^ n m m m iik ^ is. m m ^ ^ m inn m x • 

US6342733 • 2002)^ ^ ^ ^ X {P MM l^Xn ^ ^ M ^ 

tff £±J ^§ (Ames #A ' IBM J. Res. Develop., pp. 461-463, 
1970 ; Kwok, Materials Chemistry and Physics, Vol. 33, pp. 
176-188, 1993) > M ^ B ^ ^ ^ M ^ ^ tt!, 7^ iff ^ M ^ 

(Howard # A ' US4 154874 • 1977) - UM^^^WiB ^ M 

MISMMj^Fifj^^fi^^P^ (Hummel, International Materials 
Review, Vol. 39(3). pp. 97-111. 1994) » H ^ SI 65 ^ « 14 
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m • iS.m'n^^^M^Wm'^^m^m (Huntington ' 
"Electromigration in Metals", in "Diffusion in Solids: 
Recent Developments, pp. 303-353, edited by Nowick and 
Burton, Academic Press, New York, 1975) » ife, sfc :S ^ W 

m^^i^m^ ' m mm ^ mm JEM mmm^mj^^ 

i 
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mz^^^ ' mm z6^mmmd^n 1 m.w.m^4^n 0.1^ 

i 

Huntington » " Electromigrat ion in Metals", in 



"Diffusion in Solids: Recent Developments, pp. 
303-353, edited by Nowick and Burton, Academic Press, 
New York, 1975 ; Hsieh and Huntington, J. Phys. Chem. . 
solids, vol. 39, pp. 867-871, 1978; Hu and Huntington, 
Physical Review, vol. 26(6), pp. 2782-2789. 1982 ^ 

^^o^^^^m^ 2oor ;^p^^#w««&^ 



m 1 



7U ^ 


Co 


Ni 


Al 


Mg 


Zn 


z 


1.6 


-3.5 


-24 


2 


-2.5 



MMM 1 ■■ Co-30at%Ni (70at% Co + 30at% Ni) 

w^n^^^m^mm^m co mm ni mm • atmn 

70 at% Co 1^ 30 at% Ni) » {f^Jlfi Co 2a Ni fi5[ — ® ' 

nMum^^ 8oo°c^ma-'(i^m^ai«{f§jtb-^^^^^ 

^^r.^m±mmmm^ ' mi:^j<mm.mm 500 A/cm2 5: is 
zco=i.6, ZNi=-3.5 ' miik-^ likm^it^^ni&mmm^m 
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5:^^ ♦ ^m^m^mm z = 1.6 x 0.7 + (-3.5) x 0.3 = 

0.07 • 

MMM 2 : Al-92.31at%Mg (7.69at% Al + 92.31at% Mg) 

i^j.m'^-^^mmmmmm AimmMgU' ithmm 7.69 

at% Al ^ 92.31 at% Mg) ° ^ Al H Mg g5j BN 6^ iff ij^ 

^E^'^mn 75o°c muiL-mnm.^ • ^ ai Mg mm 
n 45o°c ^ji^^aM^' ' mm^mmm'^Mia - 

' - i^^±.m^g#^jii^ ' mi:iimm.^m 500 A/cm^ 

n zai= -24 . ZMg=2 • m J-^l Rl J-^l ^ Jth ^ ^ s ^ « M ^ ^ 

z = 2x 0.9231 + (-24) x 0.0769 

= 0 » 

MMM 3 '• Ag-88.23at%Mg (11.77at% Ag + 88.23at% Mg) 

mm ZAg= -15, ZMg=2 ' ^f\w.-^};km^6t^^mmnm 
mnmz-^^ ' nm^m^m.m z = 2 x 0.8823 + c-is) x 
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0.1177 = 0 » 



MM^l 4 : AI-50at%Mg-48at%Zn (2at% Al + 50at% Mg + 48at% Zn) 

mm ZAi=-24, ZMg=2, zzn=-2.5 ' m i-:^ «r i-^i ^ jfch ^ 

:S^£«M^^Jil;5:^^'^'^^«^^fitMz = (-24) x 0.02 + 

2 X 0.50 +(-2.5) X 0.48 = -0.68 • 
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-1 < Z = ^X,Zi< 1 

3 ■> 

m^bn 0.1 • 

^i:^^ 0.7 m Co mu^^^ 0.3 m Nim^^ » 

0.0769 m Al mM:%^^ 0.9231 ^ Mg ^ H ^ ' 

^ip:^^ 0.1177 Ag mM^'^^^ 0.8 823 6^ Mg • 
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7' -m-a^^m.sfijm • ^^rn^m - 
a) ^mm^^^m^m^m z ■' 

i 

Xy + X2 + ... + X,- = 1 
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